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(54) METHOD OF COOLiNG HYBRID ELECTRIC VEHICLE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a method of cooling a hybrid 
electric vehicle(HEV), with which the function, efficiency, and productivity 
of the components of the HEV can be maintained by cooling the 
components. 

SOLUTION: This method is used for cooling the components of the HEV, 
including an air-conditioning system, an internal combustion engine 64 and 
its related parts, an electric drive system 66 containing an inverter, a 
DC/DC converter 68, a generator motor, and a drive motor and its related 
parts. Cooling of the components is performed by means of a cooling 
system composed of a cooling loop filled up with a fluid, radiators 54 and 
56, a fan 58, pumps 60 and 62, an air-conditioner condenser 52, and a 
controller 50. The pumps 60 and 62 generate flow, through the cooling loop 
so that the fluid absorbs heat from the components and radiate the heat 
through the radiators 54 and 56 with the assistance of an air flow from the 
fan 58. The controller 50 monitors the temperature data of the components 
by measuring the actual temperatures of the components or their 
corresponding refrigerants and compares the temperature data of the 
components with a threshold which can be constituted, so as to 
discriminate whether the fan 58 should be actuated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A method of cooling component parts of a hybrid electric vehicle of having a process of specifying component parts of a 
hybrid electric vehicle which needs cooling or temperature control, a process of performing cooling of component parts, and the 
process of controlling cooling. 

[Claim 2]A method of claim 1 that an air conditioning system, an internal-combustion engine and its associated part, an electric 
drive system, and a DC-DC converter are contained in the above-mentioned component parts. 

[Claim 3]A method of claim 2 that a gearbox/trans axle, an inverter, a generator motor, and a drive motor are contained in the 
above-mentioned electric drive system. 

[Claim 4]In order to emit heat from a process of providing a cooling loop which a process of performing the above-mentioned 
cooling was prolonged along with component parts of the above-mentioned vehicles, and was filled with a refrigerant, and a 
cooling loop filled with this refrigerant, In order to supply a low-temperature refrigerant to a process and a compressor which 
form a radiator, A method of claim 1 of having the process of forming a fan in order to increase a process of forming a pump in 
order to move the above-mentioned refrigerant through a process and the above-mentioned cooling loop which form an air 
conditioning capacitor, and an air current which passes along the above-mentioned radiator and an air conditioning capacitor. 
[Claim 5]A process at which a process of controlling the above-mentioned cooling sends temperature data of component parts 
to a controller, A method of claim 1 of having a process of running a logic program which makes a controller analyzing 
temperature data of these component parts, and determining an operating state of the above-mentioned fan, and the process of 
controlling an operating state of the above-mentioned fan by sending ON and OFF and speed information to a fan from the 
above-mentioned controller. 

[Claim 6]A method of claim 5 that temperature of the above-mentioned component parts is judged by measuring refrigerant 
temperature. 

[Claim 7]A method of claim 5 that the above-mentioned degree of formation part temperature of goods is judged by measuring 
temperature of actual component parts like temperature of the cylinder head, an oil temperature of a gearbox/trans axle, die 
temperature of an inverter, temperature of a DC~DC converter, and winding temperature of a motor. 
[Claim 8] A method of claim 5 characterized by comprising the following. 

It is judged whether temperature data of the above-mentioned component parts is over a threshold corresponding to a fan speed 
which can be constituted so that a state of the above-mentioned fan may be switched to one and it may be set as a low speed, 
when a fan speed is the above-mentioned logic program over a threshold in which the 1st composition is possible. 
Comparing with temperature data of component parts a threshold in which higher composition is possible in order to correspond 
to an available higher fan speed is continued. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Roughly, about a hybrid electric vehicle (Hybrid Electric Vehicle omitting HEV), this invention supervises 
the state of component parts like temperature, and, more specifically, relates to the HEV system control machine for controlling 
the fan speed of a cooling system. 
[0002] 

[Description of the Prior Art]The necessity of reducing consumption of the fossil fuel by vehicles, such as a car which makes an 
internal-combustion engine the source of power, and the burst size of the excretions from them is known well. The vehicles 
which make an electric motor the source of power are turned to such needs. However, the distance which can be run, and a 
horsepower output are restricted and an electromobile needs time most for charge of a battery. The solution replaced with this is 
combining both an internal-combustion engine and an electric drive motor with one vehicles. The vehicles constituted by the 
appearance are usually called a hybrid electric vehicle (HEV). For example, the outline is indicated by the U.S. Pat. No. 5,343,970 
item. 

[0003]The thing of various kinds of gestalten has been indicated about HEV. The patent of many HEV(s) is indicating the system 
with required the driver of vehicles choosing between operation of an electric motor, and operations of an internal-combustion 
engine. Apart from it, an electric motor drives the wheel of a lot and some which drive the wheel of another group have an 
internal-combustion engine. 

[0004]Other more useful gestalten have been developed. For example, series hybrid electromobiles (Series Hybrid Electric 
Vehicle omitting SHEV) are the vehicles by which the engine (most generally internal-combustion engine) was connected to the 
electric motor called a dynamo. And a dynamo supplies the electrical and electric equipment to another drive motor called a 
battery and a drive motor. In SHEV, a drive motor is the only supply source of wheel torque. There is no connecting relation 
mechanical between an engine and a driving wheel. The parallel hybrid electric car (Parallel Hybrid Electric Vehicle omitting 
PHEV) has an engine (most generally internal-combustion engine) which generates both wheel torques required since vehicles 
are driven, and composition with an electric motor. In addition, in PHEV composition, in order to charge a battery with the power 
with which an internal-combustion engine generates a motor, it can use as a dynamo. 

[0005]Parallel / series hybrid electromobile (Parallel/Series Hybrid Electric Vehicle omitting PSHEV), It is common to have the 
characteristic of both PHEV composition and SHEV composition, and to be called "power split (powersplit)" composition. In 
PSHEV, an internal-combustion engine is a trans axle of a planetary gear mechanism, and is mechanically connected to two 
electric motors. It is combined with a sun gear, the 1st electric motor, i.e., dynamo. An internal-combustion engine is connected 
to a career. It is combined with a ring gear (output-tooth vehicle) via another gear in a trans axle, the 2nd electric motor, i.e., 
drive motor. Engine torque turns a dynamo and charges a battery. A dynamo can also be contributed to generating of required 
wheel torque (torque of an output shaft). When it is used for contributing to wheel torque and a regenerative braking system is 
used, a drive motor is used for collecting braking energies in order to charge a battery. 

[0006]lt is clear that it is desirable to combine an internal-combustion engine with an electric motor. The fuel consumption and 
the discharge of an internal-combustion engine are reduced without spoiling the performance and mileage of vehicles clearly, 
however, room to develop the method of optimizing operation of HEV is remarkable — the grade is left behind. 
[0007] 

[Problem(s) to be Solved by the Invention]The field with the room of development is in the cooling system of HEV. In common 
vehicles, a cooling system has various kinds of component parts which need cooling by the fluid cooling system, the radiator, and 
a fan. Usually an engine and a gearbox are contained in the component parts cooled by a fluid. A fluid coolant circulates through 
a closing cooling loop, and absorbs heat through each component parts, and passes through a radiator. A radiator applies a 
refrigerant to the air current of a fan, and emits heat. A controller supervises engine temperature and gearbox temperature, and 
it adjusts a fan speed so that refrigerant temperature may be maintained to the temperature which a cooling loop can permit. In 
order to maintain at the level with which an air conditioning capacitor can also permit the head pressure of an air conditioning 
compressor in addition to these component parts by which fluid cooling is carried out, cooling by the air current which comes 
from a fan is needed. 

[0008]HEV has new component parts which are not contained in a general cooling system. Then, in order to maintain the 
function, efficiency, and productivity of HEV component parts, it is necessary to develop a new cooling system. 
[0009] 

[Means for Solving the Problem]Therefore, this invention provides a method and a system which cool HEV component parts. 
[0010]CorrtroIling to less than a threshold that can constitute temperature of HEV component parts guarantees not only a 
function of vehicles component parts but operating efficiency. This invention specifies component parts which need cooling. 
There is a thing relevant to an internal-combustion engine, and such component parts have a thing peculiar to HEV as some 
electric drive systems. A DC-DC converter, a gearbox, an inverter, a generator motor, and a drive motor may be contained in an 
electric drive system of HEV. This invention combines both groups' component parts in one cooling system, and thereby, it 
avoids duplication of a cooling system, maintaining efficiency. 

[0011]When a pump moves a refrigerant within a closing cooling loop, temperature of system configuration parts is maintained. A 
refrigerant absorbs heat of component parts, when it passes along each component parts. And a refrigerant passes along a 
radiator which will emit heat outside if it is exposed to an air current of a fan. 
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[001 2]A controller supervises temperature of component parts and adjusts a fan speed. Temperature of component parts is 
judged by being because temperature of actual component parts, such as temperature of the cylinder head, an oil temperature of 
a gearbox/trans axle, die temperature of an inverter, and winding temperature of a motor, being measured, or measuring 
refrigerant temperature. If a controller becomes [ whether the fan should operate and or not ] so as compared with a threshold 
which can constitute temperature of component parts, it will determine at what kind of speed the fan should operate. 
[0013] 

[Embodiment of the Invention]This invention relates to an electromobile and a twist concrete target in a hybrid electric vehicle 
(HEV). Drawing 1 shows only one of composition of that more than one are considered, and, specifically, shows parallel / series 
hybrid electromobile (PSHEV or power split) composition. In HEV used as the foundations of this invention, the planetary gear 
mechanism 26 has connected the carrier gear to the engine 20 mechanically via the one-way clutch 44. The planetary gear 
mechanism 26 connects a sun gear to the generator motor 24, and has connected the ring gear (output gear) to the drive motor 
30 mechanically. It is mechanically connected to the generator brake 22 again, and the generator motor 24 is electrically 
connected to the battery 28. It is mechanically connected to the ring gear of the planetary gear mechanism 26 via the 2nd gear 
mechanics 32, and the drive motor 30 is electrically connected to the battery 28. The ring gear of the planetary gear mechanism 
26 is mechanically connected to the driving wheel 34 via the output shaft 33. 

[0014]The planetary gear mechanism 26 divides the output energy of the engine 20 into the series course from the engine 20 to 
the generator motor 24, and the parallel course from the engine 20 to the driving wheel 34. The speed of the engine 20 may be 
controlled by changing the output separation rate to a series course, maintaining the mechanical connections of a parallel course. 
The drive motor 30 assists the power of the engine 20 to the driving wheel 34 on a parallel course via the 2nd gear mechanics 
32. The drive motor 30 can also use energy directly from a series course again. This means that the electric power which the 
generator motor 24 generates is pulled out intrinsically, and there is, and this reduces the loss accompanying changing energy 
between the chemical energy in the battery 28. 

[0015]Many component parts in this composition are controlled by the vehicle system controller (Vehicle SystemController 
omitting VSC) 36. VSC 36 operates all the main vehicles component parts by connecting with the controller of each component 
parts. As for VSC 36, although it is also possible to consider it as a separate unit, it is common that a power-train control 
module (Power Control Module omitting PCM) is included. 

[0016]VSC/PCM 36 combined as mentioned above is connected to the engine 20 via a wiring interface. VSC 36 is connected to 
the battery control unit (Battery ControlUnit omitting BCU) 38 and the gearbox management unit (Transmission Management 
Unit omitting TMU) 40 via a communication network again. BCU 38 — and it is connected to the battery 28 via a wiring interface. 
TMU 40 controls the generator motor 24 and the drive motor 30 via a wiring interface. 

[0017]The HEV cooling system must maintain operation and performance of component parts. The overheated component parts 
may have bad influence on efficiency, and may cause failure of component parts by a case. Then, in order to function, or in order 
to maintain a target of operation and standard efficiency, the HEV component parts which need cooling must be judged, and the 
suitable method of cooling such parts must be developed. This invention provides the method and system which cool HEV 
component parts using fan control. Although the cooling system of this invention does not limit, specifically, it incorporates the 
electric drive system containing a gearbox, an electric motor, an inverter, and a DC~DC converter. This is incorporating the new 
component parts of what needs the new fan control technique into the existing fan control technique, duplication is eliminated, 
and raises efficiency by that cause, and reduces a manufacturing cost. 

[0018] Drawing 2 shows the fundamental composition of the HEV cooling system. This system has two closing refrigerant loops. A 
loop absorbs heat through the inside of component parts, and receives assistance of a fan, and emits heat from a radiator. 
[0019]The 1st closed loop system passes along DC-DC converter 68 and the electric drive system 66 by making the 1st radiator 
54 into a starting point. The inside of this loop is moved by the refrigerant with the 1st pump 62. The 2nd closed loop system 
passes along the internal-combustion engine 64 by making the 2nd radiator 56 into a starting point. The inside of this loop is 
moved by the refrigerant with the 2nd pump 60. Since the internal-combustion engine 64 operates more efficiently at a 
temperature higher than the electric drive system 66, it is preferred to provide two separate closed loops (the thing for the 
internal-combustion engine 64 and the thing for the electric drive system 66). Although it is possible to provide one closed loop 
which passes along all the component parts, since it agrees in the severer demand of the electric drive system 66, a refrigerant 
must be held more at low temperature. Even if there are two loops, it is also possible to use one pump. A single pump will only 
have two impellers. 

[0020]The HEV cooling system of above-mentioned this invention contains again the control unit 50 which controls the speed of 
the fan 58. Here, although drawing 2 shows one fan, it can also use a system with two or more fans. For example, at a low speed, 
one fan can be made into a low speed, and medium speed can also constitute a system from two fans so that it may say that 
both fans are made into a low speed, and both fans are made high-speed if high-speed. The fan 58 is located near the air 
conditioning capacitor 52, the 1st radiator 54, and the 2nd radiator 56. The fan 58 needs to be close to the 1st radiator 54 and 
the 2nd radiator 56 so that the speed may carry out direct influence to the air current which passes the 1st radiator 54 and the 
2nd radiator 56. This enables a refrigerant to emit the absorbed heat to the atmosphere. The fan 58 provides again the air 
current which passes the air conditioning capacitor 52, and the air conditioning capacitor 52 generates the cold to a vehicle 
room. It is an important portion of a cooling system to control operation of the fan 58. It is required to know at what kind of 
speed the fan 58 should operate by turning on the fan 58 when. 

[002l]This invention proposes the control system incorporating new HEV component parts (the electric drive system 66 and 
DC-DC converter 68), and the control unit 50 which operates the fan 58. the control unit 50 — the refrigerant temperature from 
a cooling loop, or a actual apparatus temperature (the component parts of the internal-combustion engine 64 and the electric 
drive system 66, and the temperature of DC-DC converter 68.) And either in which air conditioning head pressure (A/C head 
pressure) ** from the high pressure hose of an air conditioning compressor is contained is received. Next, a logic routine is run, 
and should be one [ in the control unit 50 / the fan 58 ], or a system judges the speed at that time. 

[0022] Specifically, the control unit 50 receives input data from the component parts which need to be cooled. The control unit 50 
receives either of the actual degrees of formation part temperature of goods of the temperature of the refrigerant from the 
electric drive system 66 and DC-DC converter 68 or the electric drive system 66, and DC-DC converter 68. The control unit 50 
receives the temperature of the cylinder head, or the refrigerant temperature of the internal-combustion engine 64 from the 
internal-combustion engine 64. The control unit 50 receives an air conditioning head pressure (A/C head pressure) from the high 
pressure line from an air conditioning compressor again. This is performed via a pressure transducer, for example. If the control 
unit 50 receives all of these inputs, a logic routine will once determine at whether the fan 58 should operate and what kind of 
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speed it should operate. 

[0023]Drawing 3 shows the logic needed in order that the control unit 50 may opt for operation of the fan 58. In Step 80, the 
control unit 50 runs a fan logic routine. This logic routine contains a series of steps for determining at what kind of speed 
whether the fan's 58 being one and the fan 58 should operate. It is judged whether all of these steps are over the threshold 
which can constitute the measured temperature or the air conditioning head pressure of a refrigerant or component parts, and it 
is necessary to operate the fan 58. The threshold in which such composition is possible is determined by the performance of 
component parts, and heat resistance. The threshold should be set up so that the function and efficiency of component parts 
may be secured. 

[0024]Step 82 judges whether the refrigerant temperature of the internal-combustion engine 64 is over the threshold in which 
the composition about the minimum speed of the fan 58 is possible (ECT>FAN_SPEED 1 _ECT). Instead, in order to perform this 
portion of the logic of the fan 58, the cylinder head temperature of the internal-combustion engine 64 can also be used for Step 
82. 

[0025]It is judged whether Step 84 is over the threshold which the refrigerant temperature of an electric drive system can 
constitute about the minimum speed of the fan 58 (EDS_CT>FAN_SPEED1_EDS_CT). Instead, in order to perform this portion of 
the logic of the fan 58, the temperature of the individual component parts of an electric drive system can also be used (to 
substitute of the temperature of the refrigerant in the cooling loop of a driver system). Although it does not limit to these 
component parts, the temperature of the die of an inverter, the temperature of a DC-DC converter, the temperature of the 
winding of an electric motor (a dynamo or a drive motor), and the oil temperature of a gearbox/trans axle are contained. 
[0026]Step 86 judges whether the air conditioning head pressure is over the threshold in which the composition about the 
minimum speed of the fan 58 is possible (AC_PRES>FAN_SPEED1_AC_PRES). 

[0027]When a logic routine judges that there is nothing that followed these steps and exceeded which threshold, he follows a 
routine to Step 88. There, by setting "fan one" status flags to 0, (FAN_STATE=0) and the fan 58 are turned OFF or it becomes 
as at OFF. When either of the measured temperature is over the corresponding threshold, a system progresses to Step 90, by 
setting "fan one" status flags to 1 , (FAN_STATE=1) and the fan 58 are made one or the ON state in the minimum speed is 
maintained. 

[0028]In one of the fan 58 in the minimum speed state (FAN_STATE=1), in order to judge whether a high speed is needed for the 
next of the fan 58, he follows a logic routine to Step 92. Step 94 judges whether the refrigerant temperature of the internal- 
combustion engine is over the threshold in which the composition about a high speed is possible to the next of the fan 58 
(ECT>FAN_SPEED2_ECT). Instead, Step 94 can also use the temperature of the cylinder head of an internal-combustion engine, 
in order to perform this portion of the logic of the fan 58 (to substitute of the temperature of the refrigerant in the cooling loop 
of an internal-combustion engine). 

[0029]Step 96 judges whether the refrigerant temperature of the electric drive system is over the threshold in which the 
composition about a high speed is possible to the next of the fan 58 (EDS_CT>FAN_SPEED2_EDS_CT). Since this portion of the 
logic of the fan 58 is performed, the temperature of the individual component parts of an electric drive system can also be used 
instead. 

[0030]Step 98 judges whether the air conditioning head pressure is over the threshold in which the composition about a high 
speed is possible to the next of the fan 58 (AC_PRES>FAN„SPEED2_AC_PRES). 

[0031]When a logic routine judges that it is not over the threshold to which he follows these steps to and any temperature 
corresponds, He follows a routine to Step 100 and (FAN_STATE=1 ) and the fan 58 are maintained by one by maintaining "fan 
one" status flags to 1 there. When the threshold to which either of the measured temperature corresponds is exceeded, a 
system progresses to Step 1 02, and (FAN_STATE=2) and the fan 58 are made one at a speed high next, or it has one maintained 
by setting "fan one" status flags to 2. 

[0032]If the hardware of the fan 58 is able to have a fan speed of two or more, in order to judge whether another speed of the 
fan 58 is needed, logic can also be made to continue using the same another flow logic as Steps 92 thru/or 102. In that case, the 
total side value of each refrigerant or the degree of formation part temperature of goods, It will be compared with the threshold 
(for example, FAN_SPEED3_ECT, FAN_SPEED3_EDS_CT, and FAN_SPEED3_AC_PRES, .. .) in which the composition about a speed 
high to the next of the fan 58 is possible. 
[0033] 

[Effect of the Invention]As stated above, according to this invention, the function, efficiency, and productivity of HEV component 
parts are maintainable by the cooling system and method containing HEV component parts. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline lineblock diagram of a hybrid electric vehicle. 

[Drawing 2] I t is a figure of the cooling system for a hybrid electric vehicle. 

[Drawing 3 a] It is a flow chart which shows the step for opting for operation of a fan. 

[Drawing 3 b] It is a flow chart which shows the step for opting for operation of a fan. 

[Description of Notations] 

20 and 64 Internal-combustion engine 

24 Generator motor 

26 A gearbox/trans axle 

30 Drive motor 

50 Controller 

52 Air conditioning capacitor 
54 and 56 Radiator 
58 Fan 

60 and 62 Pump 

66 Electric drive system 

68 DC-DC converter 
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3 

{£ffl^b;ii5£*(c s m^Mid^xA^v^bti-sa 

[000 6] rtj^BI£*£*-*-£»£-:b*S r £ 
[0 0 0 7] 

Stf7 r i S&iPtr&g £ 1-5^t©«$Sflp D p£# 
^^e>^*^a]$ti^«^p D pi^p^T, si=yf> 

[000 8] HEVfl. —l&fottifani/X'TMzSt.tlti; 
V\ fT*O«J5feg|5p p p*#o-CV^ 0 HEVflfcfcgG 
p d p©«I#£s $*^LT£Stt£»H-57t&f^ fffcft 

[0 0 0 9] 

Sot, #3&WI4, HEV 
[0010] HEV«figgUp°p(7)£^?r*|!!(;Brfg^Sifil*}S 

5t>©t>fc*Ui\ «^,lgf)^7 1 ACD-§|5£ LTHEV# 
^©fccAkfcS. HEVCDfl;*,iSi(lv'^7 i ^(Ctt, DC/DC 

[ooii] #y^*t, fflm®m^-yftx~n;m$;&M 



(3) #12 00 2-2 2 3 5 05 

4 

?n««#«j£g|3p 0 n £il 5B#fC, «^p°n©fMltrf 
So Lt, JftUtt, m^ 7r >-co^{cSB^ttS£ 

[0012] mmKa*, i*»fioutti»u 7r 
>a**p«i-*. #^p R p©?a««, • ^ 

-*-©^ ffl** LT^-?-«tIfiS^ £*©Hlg 
©«^p p p©fi«%fhffl-r 5 r £ £ J; 5 k xti&mm. 

M^mn-^>^tKx<o, westi,*, shush:, 

[0 0 13] 

ttfcHyw^y y K«ai»* (hev) kh-ts. 01 

20 «26^ % Y y T^T&Vl/ty^'i • * 7 y^44£:fr L 
T^^i?V20i^«p<](C^LTV^o ffiS#<««26 
f-y^7£3§Wi*-*-24- y>^^T 

*lTl^ 0 ,P»*-^-30(4, m2#*«W»32Sr^UT 
ifi£##W*26© y y^TK«WWfcjlttl!§*v5 £# 
fc\ 5/ x 'J -28— £ tuf^ -5 0 i»M#* 
^*26W y V?#Tlt, ffi*«l33S:^L-C, ^ftH34- 

30 IWrtWttgSBESix-cv^,, 

[0 0 14] iSS#»«#26tt, ^^-^V20©ffi7J^ 
^^^^20^^^*^— ^-24— <Dis V - 
XSK£ , ^^v 5 V20^^P>PH)Ib34— 

«st^i»t*^ e>'> y -x»8s^©tu^^«w-& 

Sr^M-f-5r£lcj;i3, ©J#p§^#-5 0 ^tb^e-^-30 
34—©^^v20©ii7jtr, ffiliji-5o lgft^-^-30 

40 fcisrtrefcSo r*u±*Jtttic ^*a*-^-24^^ 

^i-5«^*?lttii-£v^^£-eS>f3, rWcj;!), a 
^=¥— §r^^ ?7!) -28rt ©ft^c^/v^— £ <D Wtr^ 

[0015] z<Dm&£»tt&&<<otom&tt* mm 

-y-^y-J^WMWi (Vehicle System Control lerRg LTVS 
0 36(CJ; <9SlJfP$tl5 0 VSC 3614, ^Mf^Mi 

ftSj^itSc VSC 36f4, SlJficD^-y h£-f-5r£t^" 

fg-e«fe5fc©w, /^y—yv4y®m^ c y=L—^ (Po 

50 wer Control ModuleB§ LTPCM) £"atf 



(4) 
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[0 0 16] ±.mv>mz.ffl&t> J £htltz'VSC/P(M 36(4, 

lyv 5 ^o^fBU'f >?— 7 LXWfc £ h 

5 0 VSC 36(43; fc, /^f!)- ffl@f*~=-y h (Battery 
ControlUnitB§ L-TBCU) 38, RXmffl&WM^- y Y 

(Transmission Management UnitB§LTTMU) 40-^iifit 
*y h7-^^U-CSStt$*l5o ECU 38{l^r LT, IB 

So TMU 4014, SB^-f^^-7i-^%^-bT, |g*g 
-e-^-24iPtb*-^-30^Jfp-t-5 o 10 

[0 0 17] HEV&ir>7x2=>(4, «ricSBiSi©Sljft^t£ 
H*IH*U4tt*Ui46>i!cV\ i®«iL/c«j£g|5p 0 pi4, % 

(4, K>W-*'t>OT*«ftv^» 20 

b "Cdc/dc 3 i"<-7 —^ts^m^wM 

[00 181B2IJ, HEV#i|]->* x 

T7r^©*!ti*Stt9^— d»fe*l**fcffli'5. 30 
[0019]*1 »Mi(^-7° • ^*x^(4, Hl7^ 
— 54§rfcti3&,ki LT, DC/DC^ ^-^-68i* 
^itr>7xA66£iI5 0 r©^-^?:, JftK**, % 

^fAii^ m27i?^-?—56%mmM.b vx. nm* 

H64&«5 0 r©/i—7¥g£, ftflfc&s, £2 #^7*601;: 

4.9#»£*e>*t&o «M64(4, SSift^fA 

sijiiaoifli«^-7 o (^B#S64<DfcfecDt»i, mm 

[0 0 20] ±M©^KC0HEVftSP2/^xAji4fc, 
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(4, <6i£-m— o©77V^fiI{: U ^jiT'iiM^O 
7T>tffiiiL, ^LTfl5^-t14M#cD7 7>'£iij£ 
}c-f5v ^^7 L A*2o6D7r>^b*fiic 
-t-5rtt[±i*5o 7 7^58(4, SHa^^f— 52» 
117 v 5 ^— 7— 54,5.1^ 2 7 v 5 ^— 7— 56©j£#}Cft 
*-T-5o 77^58(4, 1 7-54,5; 

H2 5^-^-56*iiiai-5«aK^,Ksa^si-5« 

-52(4*^©^£3§£-f-5„ 7r>58^t)jf^%SiJ^l 

1~3;:£!4, n^!^fAroiS4SK'fe5. 7r> 

58^V03)->-{^S-<^-e, 77 >5S&\,^t£Z>Ml£X' 

[0021] imm-ts sffc^HEv«^gi5p D p mssjob 

i/*7i>.66£DC/DC3 -y/K— 7 — 68) trMiiA/^fSlfPS-' 

MtZ>i><nx~3bZc Uffl3.=-y h50(4, i£i|L^-7>ib 
coftftia^x«^^oai§?a^ (ftMH64, 

v'^^A66O^SPB°q&0 ! DC/DC3 >v<— 7-68<£>£ 
•^5/ (A/C head pressure) , ff'gt.ilZ,) 

[0 0 2 2] *f*^i'{4, SHB3.=iy h50tt, ^SH^iV 

h50{4, mMMWi "y^y-M, 66S OTC/DC = ^ 
-68d»b<ftift8£G9i&SXI4, *^.|g»->^X^66Xt?DC 
/DC=> ? -68©H|^(D#^$|5p D pS.g(DV ^X^^ 

~$&7 4 yfrb^M^-y (A/C head pressure) 

SrSltSo rttfl, Witfif, Kh7^fa-t-4 
^LTffh*t*o — JL#J«l3.=.y h50«t, rttbA73* 
^TSitSi, P-^^-^-fyfi, 7r^58^»f^ 

[0 0 2 3] 03(4, fHfP^J/ h50^7r^58<7?S)# 
^S-rSfcfctC^Si-f-Sn^j/^^L-CV^o ^ 
fy 7^80(^*5 V^T, H50^\ 7r> • n v 1 -/ 

7 • ^^*^f>*So roov 5 -/^ • /W— ^^(4, 
7 7 LT77 ^58^V > 

7^7°*^t?V^o riiP ) ©^fy7'ft4T, W-jBS 
ltfc^KX(4#^g|5p 0 pW?a^Xi4^1«^S' FJ±7J^ S «^ 



7 

hum, mim&^mmt^m^mi^-r^m^mm^iv 

7 r y58©JWfi**fcov^T©1ft*^riB4IMI[«rjBit-C 

V'S^^trWff-fS (ECT > FAN SPEED1 ECT) „ ft 

[00 2 51 y7°84i-±, fl^MI)^XxA<75?£$tjS 10 

$«S7r v58©*ffiiii£fco^T©^TW£MM 

itV^S *^*^*UBH-5 (EDS CT>FAN_SPEED1 ED 

S_CT) „ 7r^58©P ^^©^©gfl^SrH 

fi-tz time (mm t a ©^^-^©^i© 
gfcfflv^rfcfctH-fcSo £>©«#».&£«> use 

-f-5<b©-Ci±&l^\ -f ^<-^-©:?V©fiS> DC/D 

-i-s^So 20 

[0 0 2 6] Xxs/7°86f^ £fj~»y KEft^ 7r> 

iSfr&Wfe-fZ (AC_PRES >FAN_SPEED1_AC_PRE 

S) o 

[0 0 2 7] ai?y? • rtvb©^^^^ 
<9 (FAN_STATE=0) , 7r >58^7}C^tl5^7 

(31 J; 9 (FAN_STATE= 1) % yTy58&*>iC&ilZ>fr 

[00 2 8] 7r >"58iSftffijt**W»t?^->©*&- (FA 
N STATE=1) (CJi, P-^^ 1 *-^ 7x^58 

©&fc«v >%K;A&li t £ *ir v >5 *>ff39>«r*ll«i-5 fc 

K?aS^7 r >58©&kiifiv^ig(~ovNT©*S/&"5Tfg& 
flHt&«*T^6a^a>**l*ri-S (ect>fan_speed2 40 

_ECT) „ 7xi/7°94«ft9 tC s 7r>58©P^y^© 

©ftjK©fiSE©ttt) fc) ftMM©->!) • K 

[0 0 2 9] ^fy^, WMWB^^-^OftSEfl 
7r ^58©2fclciSV'jig^ov'>T©flt^;"sr^ll 

ft$rSxLTVN5^^*fl»rt-5 (EDS_CT>FAN_SPEE 
D2_EDS_CT) „ 7r>'58©nv : s'^©r©|f|55>5rllff 
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©il££JS^5 r t 1 tii*6o 

[0 0 3 0] ^Ty798^« £m^-y Kffi73^7r ^58 
^^SrflJfrf 5 (AC_PRES >FAN_SPEED2_AC_PRE 

S) o 

[0 0 3 1] a^j/^ • JV— ^•v^r^fj^x^ytrit 
if (FAN_STATE=1) , 77 ^58^3f-y{C||^$iX 

^xxAlixxy7l02^if.^ \yr"y- 

tl77 >?$:2\Z.± y hi~Z>Z.klC£ 9 (FAN ST 

ATE =2) , 7T>-58^[CiSV^^-C^-ViC$tu5^ 

[0 0 3 2] 7x^58©^— K"7^T;5 5 2 -£1±©7 7^ 

it££*#o - #£ BTHgTfetttf , 7 x >-58©SiJ©ig^ 
S*u**>5a»*JWWi-Sfc»t, ^r?792M 
102ilRl#©SIJ©7n- • P^y^SrffiV^-C, 
^il^c^^Sri: t> mates. •£©&£> ^^©^KX 

«*^B D a S*©W-flJWtt, 7 7 >-58©&{Cit;i Njg&iC 
■OV^t©**^rififtHf[ (M£«FAN_SPEED3_ECT, FA 
N_SPEED3_EDS_CT, FAN_SPEED3_AC_PRES, . . .) 

[0 0 3 3] 

[38IU©36*1 K±3fi'«fc«K*3IWKiJ:iitf, HEVflt 
bomb, u-c^gtt*iitSN-5 r i asu*s. 

[Blffi©1S!¥.*tftK] 

[HI 1 ] W7'y y Ktt& S »*:©mB&#^0 T'fc 5o 
[02] W7~y ;/ K«^g»*:©fcJ6©^S|lv-xxA 

©BlT-fe5o 

[03a] 7 7 y©t^Mt5 fcfe®7f J/7?:* 

t7P-ft- h-es>5 0 

[03b] 7 7 >Oi^*St5fc»©^f5'7?;^ 
20, 64 

24 mmm^-*- 

26 ^3i«/h7^T^X/P 

30 mWi^-f— 

50 

52 gfj3yf>t- 

54, 56 7'^-^- 

58 77> 

60, 62 /j^7° 

66 e^tiBft^x-6> 

68 DC/DC s ^ — 
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WHS***?* 



[H3 a] 



[03 b] 




(Fan_State=0^rtyh) 



(FaiL.State=lfet?» 




- (Fatifftate=l£tyh) 



frf | CFan_State=2 Srfey^ 
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Statement of relevance regarding JP 2002-223505: 



JP2002-223505 disclose a drive control of cooling fan based on 
an engine coolant temperature, a coolant temperature of 
electric drive system and an A/C head pressure . However, there 
is no description of driving the cooling fan in the event of 
the occurrence of any abnormality. 



